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Abstract 
This study aims to determine the effects of cooperative Teams-Games-Tournaments (TGT) in probability attitude and 
achievement of students in Riau, Indonesia. Although a plethora of research evidence highlights significant outcomes of the 
incorporation of cooperative TGT in probability, its use in the teaching and learning process appears to be limited. The 
obvious need to revisit the teaching and learning of probability has resulted in this study, i.e. to incorporate TGT in teaching 
and learning, specifically on the issue of attitudes towards learning probability. The objective is to examine the effectiveness 
of TGT in interactive learning, particularly on students’ attitudes and achievement towards probability. A total of 64 form 11 
students from an Islamic secondary school participated in this study; 32 students in the experimental group and 32 in the 
control group. The students’ attitude towards learning probability instrument was adapted from Choo-Kim, Madhubala and 
Siong-Hoe (2011).The teaching approaches varied between the groups. While the experimental group experienced the TGT 
approach, the control group encountered the conventional teaching approach of chalk and talk. Data was collected at three 
points namely the pre-test, post-test1 and post-test 2 that lasted for four weeks respectively between each test. The results 
show significant differences in the improved attitude and achievement towards probability.  In addition, cooperative learning 
TGT also creates an active learning environment in solving exercises, and discussions among students and teachers. This 
study provides evidence that learning probability with TGTs benefits students. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
The Indonesian curriculum specifies that the function of mathematics is to disseminate information or 
communicate ideas verbally, in writing, graphically and with charts (Indonesian National Ministry of Education, 
2006). Therefore, the description of the idea and understanding of mathematics is related to explaining concepts 
correctly and effectively towards solving mathematical problems in our daily lives (Ulya, 2007; Van Es 
Elizabeth &Conroy, 2009). The teaching and learning of probability using the cooperative learning approach of 
Team-Games-Tournaments (TGT) focuses on the output of cooperative work rather than individual work.  
Available online at www.sciencedirect.com
 2013 The Aut ors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer review under responsibility of Prof. Dr. Ferhan Odabaşı
60   Arsaythamby Veloo and Sitie Chairhany  /  Procedia - Social and Behavioral Sciences  93 ( 2013 )  59 – 64 
Acknowledgement or appraisal of the group is determined by the mastery of mathematics by each and every 
member of the group (Fachrurrozie & Indah, 2009). 
The majority of students make mistakes in understanding the basic concept of mathematics, thus causing 
problems in grasping concepts when they are at a higher level of education (Suhaidah, 2006). The problem in 
comprehending mathematic concepts is not only common among Indonesian students, but among students in 
other countries as well(Van Es Elizabeth & Conroy, 2009). Different teaching and learning methods have been 
experimented with to motivate and increase students’ interest in mathematics. Among the methods adopted 
include; cooperative learning and peer interaction (Jones, 2000), learning via videos (Esteban, Gonzalez, & 
Tejero, 2000), internet-based instruction (Utts et al., 2003), geometer’s sketchpad (Almeqdadi, 2005) and 
graphing calculator (GC) (Noraini, 2006; Choo-Kim, Madhubala& Siong-Hoe, 2011).  
According to Muhammad (2009), students at Madrasah Aliyah (Religious School) are not actively 
participating when learning mathematics because they feel that the teaching and learning process is not 
interesting. Although research evidence highlights positive and significant outcomes of the use of TGT in 
education, there appears to be limited studies of its use in the teaching and learning of mathematics. Most of the 
research is in the teaching and learning of algebra, graphs and functions, straight lines, geometry, trigonometry, 
statistics and calculus (Arnold, 2008; Horton, Storm, & Leonard, 2004; Choo-Kim, Madhubala, & Siong-Hoe, 
2011). However, research on probability learning with TGT appears to be limited. The research question of 
interest is: 
1. Are there significant differences in the students’ attitude and achievement towards probability learning 
and the incorporation of TGT between the experimental and control group? 
 
2. Literature review 
 
Suhaida (2002) conducted her study to compare cooperative and conventional learning.  Her findings show 
that students who learn using cooperative learning perceive it positively.  According to Tok Hoon Seng (2006), 
cooperative learning is when students of various levels of ability are grouped together in smaller groups.  
Wikanengsih (2005) in their study used cooperative TGT in a mathematics classroom at a general government 
secondary school. This model encourages students to be competitive, work together with other students and be 
more active and creative in their learning.  Their findings show that students who use the TGT cooperative 
model perform better than those who undergo the conventional learning model. The TGT cooperative learning 
model consists of three main components, namely class presentation, group and academic competition.  A study 
by Van Es Elizabeth and Conroy (2009) found that the teaching of mathematics needs specific understanding in 
defining conceptual reasoning through analysis and interpretation to prove the effectiveness of student 
participation in a classroom discussion. 
  McGlaughlin, Knoopand Holiday (2005) in their study showed that working memory, smoothness of 
activities and non-verbal reading comprehension are the main contributors towards the problem of grasping the 
mathematical concept, especially at secondary school level.  The findings of the study carried out by the Institute 
of Education Sciences (2010), show that there is a positive relationship between Cooperative Integrated Reading 
and Composition (CIRC) instruction and student performance. The use of the IMPROVE (Introducing new 
concepts, Meta cognitive questioning, Practicing, Reviewing and Reducing difficulties, Obtaining mastery, 
Verification, & Enrichment) method has increased secondary school students` comprehension, communication 
and mathematics achievement compared to the conventional approach (Rohaeti, 2003).  Also, the finding by 
Ansari (2004), using the Think-Talk-Write (TTW) strategy in small groups, shows an increase in comprehension 
and communication compared to the conventional approach.  
A study by Tsay and Brady (2010) found that there is a positive relationship between cooperative learning 
and academic performance, which relates to higher education in terms of the ability to communicate.  The 
finding supports the fact that cooperative learning can be a good teaching and learning method in order to 
achieve high academic performance.  The findings of this study also showed that success and group dynamics 
are very important (Johnson, Johnson & Smith, 1991). The conventional approach obviously does not promote 
much interaction and students appear to be passive learners (Duatepe-Paksu & Ubuz, 2009). The limited 
interaction and discussion sessions make the learning process appear boring or mundane. There is no 
opportunity to discuss or actively explore concepts that students do not understand. They may, possibly, not be 
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able to understand the teaching materials and retain pertinent mathematical concepts and hence, find the lessons 
boring and uninteresting (Honeycutt & Pierce, 2007). A student’s attitude towards learning mathematics is 
important and is the main support in the orientation of learning mathematics. Attitude is an important attribute in 
student motivation.  Students who are motivated have the capability to solve mathematical problems efficiently.  
Normally, students who are motivated want to learn.  On the other hand, students who have a negative attitude 




The target population of this study comprised of 64 form 11 students from an Islamic secondary school in 
Indonesia; 32 students in the experimental group (20 males & 12 females) and 32 in the control group (19 males 
& 13 females). Questionnaires used are an adaption of students’ attitudes towards learning probability (Choo-
Kim, Madhubala, & Siong-Hoe, 2011).A total of 16 statements were included in this inventory and the data 
obtained from these statements wasanalyzed in terms of students’ attitude on a 5-point Likert scale, ranging 
from strongly disagree (1) to strongly agree (5). For the probability test we used 10 structured items to measure 
the probability achievement and items taken from the Indonesian National Mathematics Test from 2008, 2009 
and 2010.  A mixed between-within subjects ANOVA was conducted to assess the impact of two different 
groups (control & experimental groups with TGT) on participants’ scores on their attitudes towards probability 
and achievement across three time periods (pre-intervention, post –intervention 1 & post 2 –without TGT) 
(Tabachnick & Fidell, 2007).  
 
4. Research findings 
 
A mixed between-within subjects ANOVA was conducted to assess the impact of two different groups 
(control & experimental groups with TGT) on participants’ scores on the probability achievement across three 
time periods (pre-intervention, post–intervention 1 & post 2- without TGT). There was significant interaction 
between group type and time, Wilks Lambda = .77, F (2, 61) = 9.19, p < .05, partial eta squared =. 23). There 
was a substantial main effect for time, Wilks Lambda = .06, F (2, 61) = 476.84, p < .05, partial eta squared =. 
94), with both groups showing an increase in probability achievement from pre to post intervention, but the 
difference was significant. It showed that TGT had an effect on the increase of probability achievement. The 
main effect when comparing the two groups was significant, F (2, 62) = 9.65, p < .05, partial eta squared = .14), 
suggesting a difference in the effectiveness of the TGT teaching approaches.  Figure 1 shows that the score of 
46.75 in the post 1 mathematics achievement test for the experimental group is higher, compared to the score of 
37.78 for the control group.  This study has shown that there is a significant effect of cooperative TGT towards 
students' mathematics achievement. The score of 46.75 by the experimental group in the post 1 probability 
achievement decreased to a score of 35.84 for post 2 with the conventional approach.  
 
Attitudes towards probability with TGT 
 
There was significant interaction between group type and time, Wilks Lambda = .63, F (2, 61) = 18.33, p < 
.05, partial eta squared = .37). There was a substantial main effect for time, Wilks Lambda = .05, F (2, 61) = 
538.92, p < .05, partial eta squared =. 95), with both groups showing an increase in attitudes towards probability 
across the three time periods. The main effect regarding the two types of intervention was significant, F (2, 62) = 
15.07, p < .05, partial eta squared = .20), suggesting a difference in the effectiveness of the two teaching 
approaches. 
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Figure 1: Probability Score for Experimental and Control Groups 
  
The score of 69.91 for attitude towards probability in post-test 1 of the experimental group is higher, 
compared to the score of 61.00 for the control group.  This study shows that there is a significant effect of 
cooperative TGT in the effort to increase students’ attitude towards probability. The score of 69.91 by the 
experimental group on attitude towards probability in post-test 1 decreased to 61.19 for post-test 2 and this was 
also due to the conventional approach (figure 2) 
 
Figure 2: Attitude score towards probability for experimentaland control groups 
 
5. Discussion and implication 
 
These findings are equivalent to the findings in the study done by Van Es Elizabeth and Conroy (2009), 
which stated that teacher and student roles are important in using strategy to analyze and reflect the teaching and 
learning of mathematics.  The use of language is also important during discussions in a mathematics classroom 
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Elizabeth and Conroy (2009) supports several methods for pre-service teachers to check their teaching through 
the analysis and interpretation of their practice to prove that there is a positive effect regarding the understanding 
of concepts when students participate in a mathematics discussion.  Cooperative learning TGT is equivalent to 
the findings in studies carried out by Rohaeti (2003) and Ansari (2004), which showed that students' mathematic 
understanding when using the IMPROVE method and the Think-Talk-Write (TTW) strategy is more effective, 
compared to the conventional approach in the effort to increase mathematics achievement at Madrasah Aliyah, 
Indonesia.  The findings of this study are also in line with the attitude in learning mathematics and probability, 
which have a positive relationship towards the achievement of mathematics understanding.  In fact, it is also a 
major contributor in the learning of mathematics (Steyn & Maree, 2002; Arsaythamby, 2010; Choo-Kim, 
Madhubala, & Siong-Hoe, 2011). 
This study provides empirical evidence that TGT instruction can be an alternative innovative teaching 
approach to develop positive attitudes in learning mathematics, especially in probability lessons. Educators 
could design effective TGT instructions, which provide hands-on experience in mathematics concepts and 
computations. TGT would facilitate students’ learning, especially in solving more complex mathematics 
problems, which is challenging. Interactive and cooperative learning helped overcome learning barriers in 
mathematics. It is important for educators to comprehend their students’ attitude towards the subject and use it 
as an effective tool in order to undertake appropriate measures to continuously enhance the learning of 
mathematics. 
References 
Ansari, B.I. (2004). Menumbuhkembangkan Kemampuan Pemahaman dan Komunikasi Matematis Siswa SMU melalui Strategi Think-Talk-
Write. Disertasi Doktor pada PPS UPI Bandung: not published. 
Almeqdadi, F. (2005). The effects of using the geometer’s sketchpad (GSP) on Jordanian students’ understanding some geometrical 
concepts. International Journal for Mathematics Teaching and Learning. 
Arnold, S. (2008). Making algebra meaningful with technology. Paper presented at the 3rd national conference of graphing calculators. 
Arsaythamby, V. (2010). Hubungan di antara Orientasi Pembelajaran Matematik (OPM) dengan pencapaian matematik. Asia Pacific Journal 
of Educators and Education, 25, 33 – 52 
Choo-Kim, T., Madhubala, B. H., & Siong-Hoe, L. (2011). Fostering positive attitude in probability learning using graphing calculator. 
Computer & Education, 57, 2011-2024. 
Cohen, J. W. (1988). Statistical power analysis for the behavioral sciences (2nd Ed). Hillsdale, NJ: Lawrence Erlbaum Associates. 
Duatepe-Paksu, A., & Ubuz, B. (2009). Effects of drama-based geometry instruction on student achievement, attitudes, and thinking levels. 
The Journal of Educational Research, 102(4), 272–288. 
Van Es Elizabeth, A., & Conroy J. (2009). Using the Performance Assessment for California Teacher to Examine Pre-Service Teacher’ 
Conceptions of Teaching Mathematics For Understanding”. Issues in Teacher Education. University of California, Irvine. 
Esteban, S., Gonzalez, M. P., & Tejero, L. J. (2000). Videos as a learning support to improve mathematics education. I. advantages and 
methodology. Paper presented at theInternational Conference on “Mathematics for living”, Jordan. 
Fachrurrozie, & Indah, A (2009). Teams Games Tournament Sebagai Upaya Peningkatan Kemampuan Belajar Mahasiswa Pada Mata 
Kuliah Matematika Ekonomi. Jurnal Pendidikan Ekonomi UNNES. 
Horton, R. M., Storm, J., & Leonard, W. H. (2004). The graphing calculators as an aid to teaching algebra. Contemporary Issues in 
Technology and Teacher Education, 4(2), 152–162. 
Honeycutt, B. B., & Pierce, B. A. (2007). Illustrating probability in genetics with hands-on learning: making the math real. The American 
Biology Teacher, 69(9), 554–561. 
Johnson, D.W., J Johnson, R.T., & Smith, K.A (1991). Cooperative Learning: Increasing College Faculty Instructional Productivity. 
ASHE-ERIC Higher Education Report No. 4. 
Jones, T. (2000). Instructional approaches to teaching problem solving in mathematics: integrating theories of learning and technology. Final 
paper, EDUC6100. retrieved from.www.mindymac.com/edu6100projects/TjonesProblem6100.htm. 
McGlaughlin, Andrew & Holiday (2005). Differentiating Students With Mathematics Difficulty In College: Mathematics Disabilities vs. No 
Diagnosis. University of Missouri-Columbia. 
Noraini, I. (2006). Exploring the effect of TI-84 plus on achievement and anxiety inmathematics. Eurasia Journal of Mathematics, Science 
and Technology Education, 2(3), 67–78. 
Rohaeti, E.E. (2003). Pembelajaran Matematika dengan Menggunakan Metode IMPROVE untuk Meningkatkan Pemahaman dan 
Kemampuan Komunikasi Matematis Siswa SMP. Thesis pada PPS UPI Bandung: tidak dipublikasikan. 
Steyn, T., & Maree, J.G. (2002). A Profile of First-Year Students’ Learning Preferences and Study Orientation in Mathematics, South 
African Journal of Education. 22 (4). 1- 18. 
Suhaida Abdul Kadir. (2002). “Perbandingan Pembelajaran Koperatif Dan Tradisional Terhadap Prestasi, Atribusi Pencapaian, Konsep 
Kendiri. Akademik Dan Hubungan Sosial Dalam Pendidikan Perakaunan”.Universiti Sains Malaysia: Tesis Sarjana Muda. 
Suhaidah, T. (2006). Pemahaman Konsep Pecahan dalam Kalangan Tiga Kelompok Pelajar Secara Keratan Lintang. Tesis UTM Skudai: 
Tidak dipublikasikan. 
Tabachnick, B.G & Fidell, L.S. (2007). Using multivariate statistics (5th Ed). Boston: Pearson Education. 
64   Arsaythamby Veloo and Sitie Chairhany  /  Procedia - Social and Behavioral Sciences  93 ( 2013 )  59 – 64 
Tok Hoon Seng (2006). “Cooperative Learning And Achievement In English Language Acquisition N A Literature Class In A Secondary 
School”. Universiti Teknologi: Tesis Sarjana Muda. 
Tsay.M & Brady.M, (2010). A Case Study of Cooperative and Communication Pedagogy. Journal of the Scholarship of Teaching and 
Learning. 10.78 – 89. 
Ulya, N (2007) Upaya Meningkatkan Kemampuan Penalaran dan Komunikasi Matematik Siswa SMP/MTS Melalui Pembelajaran 
Kooperatif Tipe Teams-Games-Tournaments (TGT). Tesis PPS UPI Bandung: Tidak diterbitkan. 
Utts, J., Sommer, B., Acredolo, C., Maher, M. W., & Matthews, H. R. (2003). A study comparing traditional and hybrid internet-based 
instruction in introductory statistics classes. Journal of Statistics Education, 11 (3). Retrieved December 5, 2012, from 
http://www.amstat.org/publication/jse/v11n3/utts.html. 
Wikanengsih. (2005). Pembelajaran Kooperatif Tipe Teams-Games-Tournament (TGT) dalam Pembelajaran Membaca Pemahaman 
sebagai Upaya untuk Meningkatkan Kemampuan Membaca Siswa. Tesis PPS UPI Bandung: not published. 
